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Summary
Purpose: Chlamydial non-gonococcal urethritis and gonorrhoea are the most com-
mon sexually transmitted bacterial infections worldwide. Data on these infections
are scanty in the Islamic world, especially Kuwait. The objective of this study was
to establish the prevalence of Chlamydia trachomatis and Neisseria gonorrhoeae
among men with symptomatic urethritis in Kuwait.
Methods: Men with urethral discharge seen and managed at eight governmental
hospitals were recruited into the study. A pair of urethral swab and ﬁrst-voided
urine sample were taken from the patients and sent immediately to the laboratory
where they were processed using strand displacement nucleic acid ampliﬁcation kits
(SDA; ProbeTec, Becton Dickinson); one pair per patient was studied.
Results: A total of 426 symptomatic men were studied, out of whom 155 (36.4%)
were infected by either C. trachomatis or N. gonorrhoeae, or both. The overall
prevalence rates of C. trachomatis and N. gonorrhoeae were 12.4% and 23.9%,
respectively. There was no signiﬁcant difference in chlamydial and gonococcal preva-
lence between Kuwaiti men and non-Kuwaitis (P > 0.05). Infection rates were much
lower in married men than unmarried men. Men in the age range of 21—35 years
were more vulnerable to both infections.
Conclusion: The ﬁndings show that N. gonorrhoeae and, to a lesser extent, C. tra-
chomatis are common in men with urethritis in Kuwait. Appropriate preventive
strategies that conform to Islamic rules and values should be of highest priority
of the policymakers.
© 2011 King Saud Bin Abdul
Ltd. All rights reserved.
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exually transmitted infections (STIs) are a major
ealth problem worldwide, especially in develop-
Sciences. Published by Elsevier Ltd. All rights reserved.
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ing countries [1]. Urethritis is characterized by
inﬂammation of the urethra, and is often, but not
always caused by sexually transmitted pathogens,
such as Chlamydia trachomatis (CT) and Neisseria
gonorrhoeae (NG) [2]. Evidence in the literature
shows that urethritis is probably the most common
presentation of the STIs in different parts of the
world [3,4]. According toWorld Health Organization
(WHO) global estimates in 1999, annual new cases
of C. trachomatis and N. gonorrhoeae infections
were 92 and 62 million, respectively [5]. The exact
magnitude of STIs burden is frequently unknown.
Although a notiﬁcation system for STIs has existed
in Kuwait since 1958 the available data is not reli-
able or complete, with the exception of HIV data
[6]. Data quality depends on the quality of ser-
vice, case ﬁnding, laboratory diagnosis and quality
of reporting. There have been no population-based
surveillance studies on the prevalence of STIs in
Kuwait. Earlier review by Al Fouzan and Al Mutairi
in 2004 [7] appeared to suggest an increase in
STIs in the country between 1998 and 2002, par-
ticularly with regard to nonspeciﬁc urethritis and
gonorrhoea. Presently in Kuwait the emphasis is
more on ‘‘syndromic management’’ particularly
for nonspeciﬁc urethritis (which appears to work
well) than an evidence-based approach which is
unpopular because of the potential social and legal
consequences. There is no known documented data
available on the prevalence of different etiolog-
ical agents associated with urethritis in Kuwait
and so strategic planning for control is therefore
obscured. In Kuwait, there have been no sexu-
ally transmitted disease (STD) clinics for patients
with STIs since 2000 when the centralized Family
Planning Clinic was abolished for cultural reasons.
Since then patients have beenmanaged by different
specialists; dermatologists, urologists or general
practitioners. The objective of this study was to
determine the prevalence of C. trachomatis and N.
gonorrhoeae in men who presented with urethritis
in the health-care facilities included in this study.
Materials and methods
Men with clinical signs and symptoms (dis-
charge/dysuria) suggesting a diagnosis of urethritis
who presented at the eight governmental hospi-
tals in Kuwait for management were enrolled in the
study. Urethral swabs, using the Mini-Tip Culturette
Direct Collection and Transport Probe Tec Swabs®(Becton Dickinson, Sparks, MD), and early morn-
ing voided urine were collected from each patient.
The urethral swab was inserted 2—4 cm into the
urethra and rotated for 3—5 s. After withdrawal,
w
t
(N.A. Al-Sweih et al.
t was placed in a transport tube (provided),
losed tightly, and transported to the laboratory
n ice within 6 h of collection. Urine specimen
as collected in a sterile plastic, preservative-free,
ollection cup. Prior to collection, patients were
nstructed not to urinate at least 1 h prior to spec-
men collection; the ﬁrst 10—60ml of voided urine
as collected. After collection, urine specimens
ere stored and transported at 2—30 ◦C within 6
ays of collection to a central laboratory at the
aternity Hospital. In the laboratory, a urine pro-
essing pouch (BD, Maryland, USA) was immediately
nserted into the specimen collection cup ensur-
ng that it was completely submerged in urine for
t least 2 h before processing. One pair of spec-
mens per patient was studied. Exclusion criteria
ncludedmenwho had received antimicrobial treat-
ent for any infection during the last 3 weeks
receding the visit to the hospital clinics. The
emographic data collected and carefully recorded
or each patient were: age (stratiﬁed into ≤20,
1—25, 26—30, 31—35, 36—40, >40 years), nation-
lity (Kuwaiti and non-Kuwaiti) and ethnicity.
Presence of C. trachomatis (CT) and N. gon-
rrhoeae (NG) was investigated using Strand
isplacement Ampliﬁcation test in a BD Probe Tec
T instrument (SDA; ProbeTec, Becton Dickinson,
parks, MD, USA), a FDA approved NAATs. Brieﬂy,
he swab was placed in a diluent tube, mixed
or 5—10 s and removed. Eluted sample was mixed
horoughly on a vortex mixer for 5 s and then sub-
ected to lysis. The urine sample was centrifuged
t 2000 rpm for 30min and the supernatant dis-
arded. 2ml of diluent was added to the sediment
nd the suspension mixed on a vortex mixer for
s before being lysed. Negative and positive con-
rol tubes were included in each run of CT/NG
NA extraction. After that, the specimens were
eated at 114 ◦C for 30min, allowed to cool at room
emperature for 15min and then transferred to
riming microwells and incubated at room temper-
ture for 20min. At the end of priming incubation
he ampliﬁcation plates were prepared and prim-
ng plates placed in the priming heater for 10min
t 72.5 ◦C. The reaction mixer was then transferred
nto the ampliﬁcation microwells, column by col-
mn. Subsequently, the ampliﬁcation microwells
ere placed in the BD Probe Tec ET instrument (Bec-
on Dickinson) and the run initiated with negative
nd positive controls. At the end of the run, result
f ampliﬁcation was generated and interpreted in
ccordance with manufacturer’s instructions.
Patients with positive results for CT were treated
ith oral tetracycline (500mg tid) for 5 days and
hose positive for NG with single dose ceftriaxone
2 g). Those with dual infections were treated with
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Table 1 The overall prevalence of Chlamydia trachomatis and Neisseria gonorrhoeae by age group and nationality.
Age range
(years)
No. of patients Kuwaitis (n = 221) Non-Kuwaitis (n= 205) Overall prevalence (%)
No. (%) CT No. (%) NG No. (%) CT No. (%) NG CT NG
≤20 21 0 (0) 3 (1.4) 3 (1.5) 8 (3.9) 0.7 2.6
21—25 73 8 (3.6) 26 (11.8) 7 (3.4) 6 (2.9) 3.5 7.5
26—30 90 12 (5.4) 20 (9.1) 10 (4.9) 28 (13.7) 5.2 11.3
31—35 78 10 (4.5) 14 (6.3) 4 (1.9) 10 (4.9) 3.3 5.6
36—40 72 5 (2.3) 6 (2.7) 1 (0.5) 10 (4.9) 1.4 3.8
>40 92 5 (2.3) 8 (3.6) 0 (0) 6 (2.9) 1.2 3.3
Total 426 40 (18.1) 77 (34.8) 25 (12.2) 68 (33.2) 15.3 34.0
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tCT=Chlamydia trachomatis; NG=Neisseria gonorrhoeae.
oth antibiotics. The sexual partners of positive
ases were offered the same treatment regimen.
tatistical analysis
ll analyses were performed using SAS software
ersion 8 (SAS Institute Inc., Cary, NC, USA). The
revalence estimates of CT and NG were calculated
s the number of SDA-positive men divided by the
umber of participants whose samples were tested.
esults
total of 450 consecutive men with urethritis were
nrolled in the study. Of these 426 (94.7%) were
valuable; 24 were excluded because of prior use
f antibiotics within the last 3 weeks preceding visit
o the clinics. Their ages ranged from 17 to 80 years
mean 35.4 years). The demographic characteris-
ics of patients by age group and nationality were
s follows: 21 (4.9%) were 20 years or younger, 73
17.1%) were 21—25 years, 90 (21.1%) were 26—30
ears, 78 (18.3%) were 31—35 years, 73 (17.1%)
ere 36—40 years and 92 (21.6%) were older than
0 years; 221 (51.9%) were Kuwaitis and 205 (48.1%)
ere non-Kuwaitis.
A total of 28 (6.6%) and 10 (2.3%) of the urine
amples were positive for CT and NG, respectively.
n contrast, 65 and 145 of the urethral swab sam-
les were positive for CT and NG, respectively; all
he patients whose urine samples were positive for
hese bacteria were also positive by urethral swab
amples. Among the 426 men tested in the eight
overnment hospitals, a total of 200 (47%) were
ositive for either CT or NG and among the 145
en with gonorrhoea, 10 (6.9%) had concomitant
hlamydial infections. Thus, 65 men with chlamyd-
al infections were identiﬁed (overall prevalence
f 15.3%). The prevalence of gonococcal infec-
N
m
a
tions was 34.0% and varied signiﬁcantly by hospital
P < 0.001), with Al Adan hospital having the highest
revalence (53.9%) and Mubarak Al Kabir hospital
he lowest prevalence (3.0%). Chlamydial infections
lso exhibited a similar rank order by hospital (data
ot shown).
Table 1 shows the prevalence of CT and NG by age
roups and nationality. Gonococcal infections were
ore signiﬁcantly more common than chlamydial
nfections among men with symptomatic urethritis
P < 0.001). The prevalence of symptomatic infec-
ions varied signiﬁcantly by age and was highest
n men 30 years of age or younger (P < 0.001).
here was a steady rise in the infection rates of
T and NG among men in age groups ≤20, 21—25
nd 26—30 and declined thereafter. No signiﬁcant
ifference between Kuwaiti nationals with gono-
occal/chlamydial infections and non-Kuwaitis with
imilar infections was found.
iscussion
he data is presented showing a high preva-
ence of gonococcal infection and a relatively high
revalence of chlamydial infection using a highly
ensitive NAAT (SDA ProbeTec) testing in a large
opulation of men attending non-STD clinics in
uwait. This is the ﬁrst report of any prevalence
tudy in Kuwait and the study results appear to
ndicate that this represents the tip of the ice-
erg. Kuwait is a single-city country with a diverse
opulation of 3.7 million people, Kuwaitis make up
ust one-third of the population. Being an Islamic
ountry, data on gonococcal and chlamydial infec-
ions are very limited. Indeed, this is the ﬁrst study
hat speciﬁcally demonstrates C. trachomatis and
. gonorrhoeae as etiological agents of urethritis in
en in Kuwait. The ﬁndings of high prevalence of
gents of STIs are therefore of immense interest for
he following reasons: First, detailed information
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on the epidemiology of STIs is often not forthcom-
ing in Islamic countries as it is assumed that no
STDs exist because of Islamic ethics and codes. Sec-
ond, where available, data often underestimates
the actual burden of infections because of underre-
porting. Third, the data generated provides a good
indication of trends in STIs in Kuwait which can no
longer be ignored as it revealed that gonorrheal
infections were twice as common as chlamydial
infections. This ﬁnding is supported by other work-
ers in developing countries [8] but at variance with
those emanating from the developed countries [9].
In this study, all the men studied were symp-
tomatic on enrollment and the evidence for
chlamydial and gonococcal infections was estab-
lished in 47% (200/426). The symptom status of
study participants was measured by self-report,
and our results show that a large proportion
(53%) of men with symptoms had neither C. tra-
chomatis nor N. gonorrhoeae suggesting that the
type of questions asked may not have been spe-
ciﬁc enough to accurately identify persons with
symptoms suggestive of urethral infections. An
alternative explanation for the of symptoms of
the studied men who were not infected by either
of these pathogens could be that their symp-
toms might have been due to other pathogens
causing urethral infection, such as Mycoplasmas
genitalium, Trichomonas vaginalis or Ureaplasma
urealyticum that were not tested for. Despite these
limitations, the over prevalence of 15.3% and 34%
found for chlamydial and gonococcal infections,
respectively in men seen at non-STD venues, is
high particularly in a country that forbids extra-
marital/pre-marital sexual activities. Furthermore,
our study did not include behavioral and medi-
cal history thus, preventing analysis of behavioral
risks factors that may help in establishing screen-
ing guidelines in men aged 30 years or younger who
appear to the most vulnerable age group for these
STIs pathogens.
Both the European and CDC STD Treatment
Guidelines recommend empirical treatment for C.
trachomatis when treating patients diagnosed with
gonorrhoea because of the frequent coexistence
of chlamydial infections. This recommendation is
largely based on co-infection data derived from STD
clinic settings where patients are likely to present
with symptoms, or suspected exposure to an STD
[10]. In Kuwait there is no STD clinic, thus, this
study does not include any STD clinic population.
However, the proportion of gonococcal infected
men in this study with concomitant chlamydial
infection was relatively low (6.8%). Gonococcal
co-infection was non existent amongmen with chla-
mydial infection, a ﬁnding that differed from that
bN.A. Al-Sweih et al.
eported earlier in the United states by Gaydos
t al. [11] where 30% of men with chlamydial infec-
ion had co-infection with gonorrhoea. Reasons for
his difference are not clear at this time, but it
an be speculated that based on the prevalence
ates of both infections it may be that men with
hlamydial infection represent a smaller population
f men with STD problems but are a silent more
revalent co-infection. However, despite the small
umber of gonococcal infected men with C. tra-
homatis co-infection, the study data supports the
DC recommendations for co-treatment of chlamy-
ia in men with gonorrhoea but not the reverse.
In this study, Detection of both N. gonorrhoeae
nd C. trachomatis by the SDA ProbeTec Ampliﬁca-
ion system yielded more results with the urethral
wabs than urine specimens. This ﬁnding appears
o be at variance with ﬁndings reported in differ-
nt studies in which the sensitivity and speciﬁcity of
rine samples were found to be equivalent to that
f urethral swabs using ProbeTec SDA [12]. How-
ver, this observation is supported by the report of
rotchfelt et al. [13] in which the authors demon-
trated more positivity with urethral swabs than
rine using Co-Ampliﬁcation PCR assay.
So far, none of the major organizations (CDC,
r EU CDC) recommends screening men for gono-
occal infection. Thus, the syndromic approach
o management of infected men seems to be
he most practical approach particularly when
acked by evidence-based decision. This study data
upports routine testing of symptomatic patients
or the presence of N. gonorrhoeae and non-
outine screening of asymptomatic men as evidence
n the literature shows that the prevalence of
onococcal infection among asymptomatic men
s low [9,14,15]. Targeted strategies that would
nvolve partner notiﬁcation, repeat testing of
nfected patients, chlamydial screening of gon-
rrheal patients and innovative case ﬁnding that
ould abide by the Islamic rules and values, includ-
ng health education are suggested.
onclusion
he ﬁndings in this study show that N. gonor-
hoeae and, to a lesser extent, C. trachomatis are
ommon in men with urethritis in Kuwait with no
igniﬁcant difference between infected Kuwaitis
nd non-Kuwaitis. Appropriate preventive strate-
ies that conform to Islamic rules and values should
e of highest priority of the policymakers.
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